Introduction
The Archean Kaapvaal Craton of southern Africa is bounded to the west and south by two Proterozoic terranes ( Fig. 1) : the Rehoboth Province (RP) and Namaqua-Natal Province (NNP). Mineral major and trace element data were obtained for garnet bearing peridotite xenoliths exhumed from four Late Cretaceous Group 1 kimberlites (71-83 Ma; Davis et al., 1976; Davies et al., 2001; Griffin et al., 2014) located near the RP-NNP border. These are Rietfontein and Louwrensia (one of the Gibeon cluster kimberlite pipes) in the southern RP, and Hoedkop and Pofadder in the northwestern NNP (Figure 1 ). Forty-four peridotite xenoliths were investigated from these four localities in order to compare the thermal and metasomatic characteristics of the mantle lithosphere beneath these terranes with each other and with the Kaapvaal Craton. Major element mineral data have been published for peridotites from the Louwrensia and Hoedkop localities (Boyd et al., 2004; Janney et al., 2010) , but not for those from Rietfontein or Pofadder. New clinopyroxene and garnet trace element data were obtained for all samples by laser ablation ICP-MS at UCT. For both major and trace element data, there were no significant compositional differences observed between cores and rims of the grains analysed. Rudnick & Nyblade (1999) and the thin red curve is the 45 mWm -2 geotherm of Pollack and Chapman (1977) , which effectively separates the bulk of the granular RP peridotites from the higher temperature peridotites from the western NNP.
Thermobarometry results and discussion
Based on the combined T BKN -P BKN thermobarometer of Brey and Köhler (1990) , the majority of xenoliths from the RP display pressures and temperatures that overlap with granular peridotites from the Kaapvaal craton. Like cratonic peridotites, these granular off-craton peridotites lie between the 40 and 45mWm
-2 conductive geotherms of Pollack and Chapman (1977) and most fall along the Kalahari paleogeotherm of Rudnick and Nyblade (1999) . This appears to be a regional feature of the RP, and is consistent with values for opx-bearing eclogites from the Rietfontein kimberlite pipe (Appleyard et al., 2007) and other peridotites from Gibeon kimberlite field (Mitchell, 1984; Franz et al., 1996a; Boyd et al., 2004) . In contrast, granular peridotites from Pofadder and Hoedkop record higher temperatures (by 50-100°C) for any given pressure and lie between the 45 and 50 mWm -2 geotherms, similar to other garnet peridotites from late Cretaceous kimberlties in the western NNP (Janney et al., 2010) . However, these higher temperatures in the NNP do not appear to be a long-term feature of the regional lithosphere, as data for garnet peridotites from an older kimberlite also in the western NNP, Melton Wold (≈150 Ma; Griffin et al., 2014) , also coincide with the Kaapvaal/Kalahari geotherm. This suggests that the western NNP has been affected by a regional thermal disturbance that did not affect xenoliths from the RP prior to their entrainment (Bell et al., 2003) .
The similarities in geothermal gradients between the RP and the western NNP (prior to 100 Ma, as indicated by Melton Wold) and the Kaapvaal Craton suggests that at one time they may have had a similar thickness (Bell et al., 2003; Boyd et al., 2004; Janney et al., 2010) . Seismological constraints currently indicate that the RP and western NNP are 30 to 50 km thinner than typical Kaapvaal craton lithosphere (e.g., Chevrot & Zhao, 2007) . Significant lithospheric thinning, contemporaneous with or following late Cretaceous kimberlite magmatism, thus appears to have occurred, and would most likely have occurred via melt-lithosphere interaction/thermal erosion due to the lack of evidence for regional extension (e.g., Boyd et al., 2004; Kobussen et al., 2008; 2009; Janney et al., 2010) .
Geochemistry results
All garnets studied from the 4 localities have relatively low Cr 2 O 3 /Al 2 O 3 values, in addition to being calcic, and fall in the lherzolitic (G9) compositional field on plots of CaO vs Cr 2 O 3 implying a lower degree of melt extraction than typical garnet from cratonic peridotites. There is a large degree of overlap in major element composition between data for the garnet studied and that for peridotitic garnet from Kimberley, although a significant population from Kimberley are also subcalcic. Assuming the concentration of HREE and Y in garnet to be unmodified subsequent to the last partial melting allows further assessment of melt depletion. Garnets from Rietfontein (RP) peridotites are characterised by "normal" REE patterns with high values and flat patterns in the MREE-HREE and strong depletions in the LREE, as well as relatively high high average Y contents of 21 ±12 ppm. The majority of garnets from Louwrensia have similar garnets with normal REE patterns and high average Y content of 22 ±10 ppm, but a minority have sinusoidal REE patterns (with relatively low Tb to Er abundances) and low Y contents of 10±2 ppm, similar to typical Kaapvaal peridotite garnets with Y contents of 7-10 ppm. These latter values suggest unusually high degrees of melting for off-craton settings, but peridotite garnets with similar compositions have also been described from other Gibeon kimberlite localities (Luchs et al., 2013) . Garnets from Hoedkop (NNP) have normal REE patterns but with slightly lower than typical MREE-HREE contents as well as low average Y contents of 11± 4 ppm. Garnets from Pofadder (NNP) are unusual in having relatively linear, positively sloping normal REE patterns, show moderate chondrite normalised HREE contents along with average Y content of 15 ±3 ppm suggesting relatively mild degrees of melting.
Clinopyroxenes from Rietfontein, Louwrensia and Hoedkop all have similar LREE-enriched, HREE depleted patterns with maximum enrichments in Ce, Pr or Nd. Pofadder cpx is distinct in having unusual linear REE patterns with maximum enrichments in La and strong depletions in the heaviest REE, as well as unusually strong depletions in the HFSE Zr, Hf and Ti.
Metasomatism
Minerals from the RP and western NNP peridotites have incompatible element enrichments indicative of significant metasomatism. Peridotites from the RP preserve evidence for moderate metasomatic enrichment in the highly incompatible trace elements such as LILE and LREE, with good internal mineral equilibrium for most trace elements. A few Louwrensia peridotites and one Hoedkop peridotite have garnets with sinusoidal REE patterns indicating strong depletion of all REE by extensive partial melting followed by re-enrichment of the middle REE. The most likely metasomatic agent(s) in Louwrensia and Rietfontein are kimberlitic melts. In the western NNP, Hoedkop and particularly Pofadder peridotites show greater garnet-cpx disequilibrium and greater fractionation between the REE, HFSE and LILE suggesting a possible role for volatile-rich metasomatic agents such as carbonatite or hydrous melts. The latter is also suggested by mineral reactions requiring infiltration of a K-bearing hydrous fluid into the Hoedkop peridotites. Pofadder peridotites show evidence for intense metasomatism characterised by extreme enrichment in incompatible trace elements (high LREE/HREE ratios). The striking resemblances in primitive mantle normalised trace element patterns between clinopyroxene from Pofadder peridotites and Cr-rich megacrysts studies (e.g., Janney & Bell, abs. 4630, this volume) suggest that the Pofadder clinopyroxene may have crystallized directly from the magma parental to these megacrysts (presumably kimberlite).
